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1. Claims 1-45 are pending. 

2. The co-pending application 10/81 1642 file 3/29/2004. 

Claim Rejections - 35 USC § 103 

Claims 1-8,12-20,23-30,34-38,42-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brian et al [Brian 2005/0129039 A1] in view of Payson [7,194,661 
B1]. 

3. As per claim 1 , Brian discloses In a communication device coupled to an 
InfiniBand network and an external communication system, a method of transferring a 
communication from the InfiniBand network to the external communication system, the 
method comprising: 

receiving packets for each of multiple queue pairs terminating at the 
communication device [Brian, multiple queue pairs, Fig 3; termination, 0024]; 
for each of said queue pairs [Brian, queue pair, 0019]: 

reassembling in a shared memory contents of said packets into communications 
to be transmitted to the external communication system [Brian, reassemble buffers 34, 
Fig 3; shared queue, 0142,0147]; and 

Brian also taught a list of send queues [Brian, Fig 1 A, 0023] and a list of physical 
pages associated with memory region [Brian, 0025]. However Brian does not explicitly 
detail 

maintaining an associated linked list identifying locations in said shared memory 
in which said communications are reassembled; and 
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when a communication is reassembled for a first queue pair, identifying to a 
transmission module a portion of a first linked list associated with said first queue pair, 
wherein said first linked list portion identifies shared memory locations in which said 
communication was reassembled. 

In the same endeavor, Payson discloses an Infiniband architecture system area 
network including a packet context manager manages reassembly of cells into a packet 
context using storage memory and free list/link list memory for transmission, col 7 lines 
48-60; wherein the memory is shared between ingress and egress data path, col 12 
lines 41-54] 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the link list with shared memory and identifying the 
queue pair to the link list for transmission as taught by Payson into the Brian's 
apparatus in order to utilize the RDMA interface controller 

Doing so would provide an assist that detects when there may be an actual error in the 
network switch so that the fault can be corrected to thereby reduce the possibility of 
multiple faults occurring at the same time. 

4. As per claim 2, Brian-Payson disclose only after said reassembled 
communication is transmitted, removing said portion of said first linked list from said first 
linked list [Payson, link list, col 7 lines 48-60]. 

5. As per claim 3, Brian-Payson disclose said reassembling comprises: as said 
packets are received from the InfiniBand network, queuing said contents directly into 
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said shared memory; wherein said shared memory serves as receive queues for each 
of said multiple queue pairs [Brian, placed directly by OutLogic, 0065]. 

6. As per claim 4, Brian-Payson disclose transmitting said reassembled 
communication from said shared memory; wherein said shared memory serves as a 
transmit queue for the external communication system [Brian, reassemble buffers 34, 
Fig 3; shared queue, 0142,0147]. 

7. As per claim 5, Brian-Payson disclose the external communication system is an 
Ethernet network [Brian, RDMA ethernet, 0009]. 

8. As per claim 6, Brian-Payson disclose said received packets comprise portions of 
encapsulated Ethernet packets [Brian, RDMA ethernet, 0009]. 

9. As per claim 7, Brian-Payson disclose said identifying to a transmission module 
comprises transferring to the transmission module a set of pointers identifying said 
reassembled communication rather than transferring to the transmission module said 
reassembled communication [Brian, header and tail, 0016]. 

10. As per claim 8, Brian-Payson disclose said identifying to a transmission module 
comprises identifying to the transmission module a head of said portion of said first 
linked list; and a tail of said portion of said first linked list [Payson link list, col 7 line s48- 
60]. 

11. As per claim 12, Brian-Payson disclose managing said linked lists for said queue 
pairs with a shared control; wherein each said location in said shared memory 
corresponds to an entry in said shared control; and wherein each entry in said shared 
control is configured to identify: a subsequent entry within the same linked list; and a 
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location in said shared memory corresponding to said subsequent entry [Payson, link 
list, col 7 line s48-60], 

12. As per claim 13, Brian discloses A computer readable medium storing 
instructions that, when executed by a computer, cause the computer to perform a 
method of transferring a communication from an InfiniBand network to a communication 
system external 

to the InfiniBand network, the method comprising: 

for each of multiple queue pairs terminating at the communication device, 
receiving packets [Brian, multiple queue pairs, Fig 3; termination, 0024]; 

for each of said queue pairs: 

reassembling in a shared memory contents of said packets into communications 
to be transmitted to the external communication system [Brian, reassemble buffers 34, 
Fig 3; shared queue, 0142,0147]; and 

However Brian does not explicitly detail 

maintaining an associated linked list identifying locations in said shared memory 
in which said communications are reassembled; and 

when a communication is reassembled for a first queue pair, identifying to a 
transmission module a portion of a first linked list associated with said first queue pair,, 
wherein said first linked list portion identifies shared memory locations in which said 
communication was reassembled. 
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In the same endeavor, Payson discloses an Infiniband architecture system area 
network including a packet context manager manages reassembly of cells into a packet 
context using storage memory and free list/link list memory for transmission, col 7 lines 
48-60; wherein the memory is shared between ingress and egress data path, col 12 
lines 41-54] 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the link list with shared memory and identifying the 
queue pair to the link list for transmission as taught by Payson into the Brian's 
apparatus in order to utilize the RDMA interface controller. 

Doing so would provide an assist that detects when there may be an actual error in the 
network switch so that the fault can be corrected to thereby reduce the possibility of 
multiple faults occurring at the same time. 

1 3. As per claim 14, Brian-Payson disclose as said packets are received from the 
InfiniBand network, queuing said contents directly into said shared memory [Brian, 
placed directly by OutLogic, 0065], wherein said shared memory serves as receive 
queues for each of said multiple queue pairs; and transmitting said reassembled 
communication from said shared memory, wherein said shared memory also serves as 
a transmit queue for the external communication. system [Brian, reassemble buffers 34, 
Fig 3; shared queue, 0142,0147], 

14. As per claim 15, Brian-Payson disclose said identifying to a transmission module 
comprises transferring to the transmission module a set of pointers identifying said 
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reassembled communication rather than transferring to the transmission module said 
reassembled communication [Brian, pointer, 0109; reassemble buffers 34, Fig 3; shared 
queue, 0142,0147]. 

.15. As per claim 1 6, Brian discloses A method of storing a communication, received 
from an InfiniBand network, for transmission external to the InfiniBand network, the 
method comprising: 

receiving a set of InfiniBand packets from an InfiniBand network, each said 
packet comprising a portion of a communication to be transmitted external to the 
InfiniBand network [Brian, RDMA, 0060]; 

storing said communication portions in a memory shared among multiple queue pairs of 
the InfiniBand network, including a first queue pair through which said set of InfiniBand 
packets is received [Brian, reassemble buffers 34, Fig 3; shared queue, 0142,0147]; 
However Brian does not explicitly detail 

maintaining a first linked list for said first queue pair to identify locations in said 
memory in which said communication portions are stored; and when all of said 
communication portions are stored in said memory, scheduling said communication for 
transmission from said memory. 

In the same endeavor, Payson discloses an Infiniband architecture system area 
network including a packet context manager manages reassembly of cells into a packet 
context using storage memory and free list/link list memory for transmission, col 7lines 
48-60; wherein the memory is shared between ingress and egress data path, col 12 
lines 41-54] 
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Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the link list with shared memory and identifying the 
queue pair to the link list for transmission as taught by Payson into the Brian's 
apparatus in order to utilize the RDMA interface controller 

Doing so would provide an assist that detects when there may be an actual error 
in the network switch so that the fault can be corrected to thereby reduce the possibility 
of multiple faults occurring at the same time. 

16. As per claim 17, Brian-Payson disclose said storing comprises reassembling said 
communication portions into said communication [Brian, reassemble, 0061]. 

17. As per claim 18, Brian-Payson disclose said scheduling comprises: identifying to 
a transmission module a first entry in said first linked list corresponding to a location in 
said memory in which a first portion of said communication is stored; and identifying to a 
transmission module a final entry in said first linked list corresponding to a location in 
said memory in which a final portion of said communication is stored [Brian, scheduling, 
0009]. 

18. As per claim 19, Brian-Payson disclose said InfiniBand packets comprise Send 
commands conveying said portions of said first communication [Brian, RDMA operation, 
0021]. 

19. As per claim 20, Brian-Payson disclose said communication is an Ethernet 
packet [Brian, ethernet* 0009]. 
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20. As per claim 23, Brian-Payson disclose said maintaining a first linked list 
comprises: 

in a control structure, maintaining a first linked list of control entries, wherein each of 
said control entries except a final control entry identifies a subsequent control entry; and 
corresponding to said subsequent control entry, a location in said memory in which data 
received through said first queue pair are stored [Payson, packet context manager, link 
list, col 7 lines 48-60]. 

21 . As per claim 24, Brian-Payson disclose said control structure and said memory 
are separate physical memory structures [Payson, packet context manager, col 7lines 
48-60]. 

22. As per claim 25, Brian-Payson disclose said control structure and said memory 
employ common addressing via said first linked list [Payson, packet context manager, 
link list, col 7 lines 48-60]. 

23. As per claim 26, Brian-Payson disclose said maintaining further comprises: 
maintaining a head pointer identifying a first control entry in said first linked list and a 
first location in said memory; and maintaining a tail pointer identifying said final control 
entry in said first linked list and a final location in said memory [Brian, header and tail, 
0016]. 

24. As per claim 27, Brian-Payson disclose identifying to a transmission module a 
sub-list of said first linked list of control entries, wherein said sub-list includes control 
entries corresponding to all locations in said memory in which portions of said 
communication are stored [Payson, link list, col 7 lines 48-60]. 
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25. As per claim 28, Brian-Payson disclose removing said sub-list of control entries 
from said first linked list only after said communication is transmitted [Boyd, update 
table, 0144]. 

26. As per claim 29, Brian discloses A computer readable medium storing 
instructions that, when executed by a computer, cause the computer to perform a 
method of storing a communication, received from an InfiniBand network, for 
transmission external to the InfiniBand network, the method comprising: 
receiving a set of InfiniBand packets from an InfiniBand network, each said packet 
comprising a portion of a communication to be transmitted external to the InfiniBand 
network [Brian, RDMA, 0002]; 

storing said communication portions in a memory shared among multiple queue pairs of 
the InfiniBand network, including a first queue pair through which said set of InfiniBand 
packets is received [Brian, queue pair, 0019]; 
However Brian does not explicitly detail 

maintaining a first linked list for said first queue pair to identify locations in said 
memory in which said communication portions are stored; and when all of said 
communication portions are stored in said memory, scheduling said communication for 
transmission from said memory. 

In the same endeavor, Payson discloses an Infiniband architecture system area 
network including a packet context manager manages reassembly of cells into a packet 
context using storage memory and free list/link list memory for transmission, col 7lines 
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48-60; wherein the memory is shared between ingress and egress data path, col 12 
lines 41-54] 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the link list with shared memory and identifying the 
queue pair to the link list for transmission as taught by Payson into the Brian's 
apparatus in order to utilize the RDMA interface controller. 

Doing so would provide an assist that detects when there may be an actual error 
in the network switch so that the fault can be corrected to thereby reduce the possibility 
of multiple faults occurring at the same time. 

27. As per claim 30, Brian-Payson disclose said scheduling comprises: 
identifying to a transmission module a first entry in said first linked list corresponding to 
a location in said memory in which a first portion of said communication is stored; and 
identifying to a transmission module a final entry in said first linked list corresponding to 
a location in said memory in which a final portion of said communication is stored 
[Payson, link list, col 7 lines 48-60]. 

28. As per claim 34, Brian discloses A computer readable medium containing a data 
structure configured for simultaneously queuing contents of packets as they are 
received from an InfiniBand network and storing communications reassembled from 
said contents for transmission external to the InfiniBand network, the data structure 
comprising: 

a shared memory [Brian, a CQ can be shared, 0147], comprising: 
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for each of a plurality of InfiniBand communication connections, memory buckets 
for storing contents of packets received on the communication connection [Brian, RDMA 
controller, 0011]; 

wherein said contents of said packets are reassembled into communications in said 
memory buckets as said contents are stored [Brian, reassemble, 0061] 
However Brian does not explicitly detail 

a shared control, comprising for each of said communication connections, a 
linked list of control entries, wherein each said control entry is configured to identify: 

a subsequent control entry in said linked list; and in said shared memory, a 
memory bucket corresponding to said subsequent control entry; wherein said shared 
memory and said shared control are configured for access by an InfiniBand receive 
module configured to receive said packets; and a transmit module configured to 
transmit said communications external to the InfiniBand network. 

In the same endeavor, Payson discloses an Infiniband architecture system area 
network including a packet context manager manages reassembly of cells into a packet 
context using storage memory and free list/link list memory for transmission, col 7lines 
48-60; wherein the memory is shared between ingress and egress data path, col 12 
lines 41-54] 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the link list with shared memory and identifying the 
queue pair to the link list which provides a shared control for transmission as taught by 
Payson into the Brian's apparatus in order to utilize the RDMA interface controller. 
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Doing so would provide an assist that detects when there may be an actual error 
in the network switch so that the fault can be corrected to thereby reduce the possibility 
of multiple faults occurring at the same time. 

29. As per claim 35, Brian-Payson disclose said shared control further comprises: a 
linked list of free entries, wherein each said free entry is configured to identify, in said 
shared memory, a free memory bucket [Payson, link list, col 7 lines 48-60]. 

30. As per claim 36, Brian-Payson disclose said shared control is protected by one or 
more of: separating bits of the structure to prevent double bit errors; and providing 
single error correct and double error detect protection for one or more control entries in 
the shared control [Payson, multiple faults occurring at the same time, col 2 lines 1-8]. 

31 . As per claim 37, Brian-Payson disclose a control entry in said shared control is 
further protected by extending the single error correct and double error detect protection 
to include the identity of a memory bucket in said shared memory [Payson, multiple 
faults, col 2 line 6]. 

32. As per claim 38 Brian discloses An apparatus for storing data received from an 
InfiniBand network, for transfer to an external communication system, comprising: 

an InfiniBand receive module configured to receive packets from a plurality of InfiniBand 
communication connections; 

a transmit module configured to transmit communications to a communication system 
external to the InfiniBand network via one or more outbound ports [Brian, reassemble 
buffers 34, Fig 3]; 
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a memory shared between said InfiniBand receive module and said transmit module 
[Brian, shared queue, 0142,0147]; 

However Brian does not explicitly detail 

a control, shared between said InfiniBand receive module and said transmit 
module, for maintaining a linked list for each of said communication connections and for 
each of the outbound ports. 

In the same endeavor, Payson discloses an Infiniband architecture system area 
network including a packet context manager manages reassembly of cells into a packet 
context using storage memory and free list/link list memory for transmission, col 7lines 
48-60; wherein the memory is shared between ingress and egress data path, col 12 
lines 41-54] 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the link list with shared memory and identifying the 
queue pair to the link list for transmission as taught by Payson into the Brian's 
apparatus in order to utilize the RDMA interface controller. 

Doing so would provide an assist that detects when there may be an actual error 
in the network switch so that the fault can be corrected to thereby reduce the possibility 
of multiple faults occurring at the same time. 

33. As per claim 42, wherein said communication connections are queue pairs 
[Brian, queue pair, 0019]. 

34. As per claim 43, wherein said communication connections are virtual lanes 
[Brian, virtual address, 0025]. 
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35. As per claim 44, wherein the external communication system comprises an 
Ethernet network [Brian, Ethernet, 0009]. 

36. As per claim 45, wherein the external communication system comprises a 
SONET network as a design choice. 

Claims 9-1 1 ,21 -22,31 -33,39-41 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Brian et al [Brian 2005/0129039 A1] in view of Payson [7,194,661 B1] 
and further in view of Boyd et al [Boyd 2006/0259644 A1]. 

37. As per claim 9, Brian-Payson disclose said maintaining an associated linked list 
for said first queue pair [Payson link list, col 7 line s48-60]: 

However Brian-Payson does' not explicitly detail 

maintaining a head pointer configured to identify: a first location in said shared 
memory in which contents of a first packet are stored; and a first entry in a shared 
control structure, said first entry corresponding to said first location in said shared 
memory; and maintaining a tail pointer configured, to identify: 

a final location in said shared memory in which contents of a final packet are 
stored; and a final entry in said shared control structure; wherein each entry in said 
shared control structure that is part of said first linked list, except for said final entry, 
identifies a subsequent entry in said shared control structure and identifies a location in 
said shared memory corresponding to said subsequent entry. 



Application/Control Number: 1 0/81 2,200 Page 1 6 

Art Unit: 2616 

In the same endeavor, Boyd discloses the InfiniBand with RDMA including a link 
list with head pointer and tail pointer [Boyd, 0129; 0132] and shared control structure or 
IP Suite Offload Engine [Boyd, 0146] 

Therefore it would have been obvious to an ordinary skill in the art at the time the 
invention was made to incorporate the link list with head pointer, tail pointer and a shred 
control structure as taught by Boyd into the Brian-Payson's apparatus in order to utilize 
the InfiniBand-RDMA environment. 

Doing so would provide a mechanism which an IPSOE can be shared between 
virtual hosts of a single physical host. 

38. As per claim 10, Brian-Payson-Boyd disclose protecting said shared control 
structure by one or more of separating bits of the structure to prevent double bit errors; 
and. providing single error correct and double error detect protection for one or more 
entries in the control structure [Payson, multiple faults occurring at the same time, col 2 
lines 1-8]. 

39. As per claim 1 1 , Brian-Payson-Boyd disclose extending the single error correct 
and double error detect protection to include said location in said shared memory 
[Payson, multiple faults occurring at the same time, col 2 lines 1-8]. 

40. As per claim 21, Brian-Payson-Boyd disclose said maintaining a first linked list 
comprises: 

maintaining a head pointer identifying: a first entry in a control structure; and 

a first location in said memory in which a first portion of said communication is stored; 

and maintaining a tail pointer identifying: a final entry in said control structure; and 
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a final location in said memory in which a final portion of said communication is stored; 
wherein said first entry is linked to said final entry by zero or more intermediate entries 
in said control structure, each said intermediate entry corresponding to an intermediate 
location in said memory in which a portion of said communication is stored [Boyd, a link 
list with head pointer and tail pointer 0129; 0132]. 

41 . As per claim 22 Brian-Payson-Boyd disclose updating said first linked list to 
remove said first entry, said final entry and said intermediate entries from said first 
linked list only after said communication is transmitted [Boyd, update table, 0144]. 

42. As per claim 31 , Brian-Payson-Boyd disclose said maintaining a first linked list 
comprises: 

in a control structure, maintaining a first linked list of control entries, wherein each of 
said control entries except a final control entry identifies: a subsequent control entry; 
and corresponding to said subsequent control entry, a location in said memory in which 
data received through said first queue pair are stored; maintaining a head pointer 
identifying a first control entry in said first linked list and a first location in said memory; 
and maintaining a tail pointer identifying said final control entry in said first linked list and 
a final location in said memory [Boyd, a link list with head pointer and tail pointer 0129; 
0132]. 

43. As per claim 32, Brian-Payson-Boyd disclose identifying to a transmission 
module a sub-list of said first linked list of control entries, wherein said sub-list includes 
control entries corresponding to all locations in said memory in which portions of said 
communication are stored as inherent of link list. 
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44. As per claim 33, Brian-Payson-Boyd disclose removing said sub-list of control 
entries from said first linked list only after said communication is transmitted [Boyd, 
update table, 0144]. 

45. As per claim 39, Brian-Payson-Boyd disclose for each said communication 
connection a head pointer identifying a head of said linked list for said communication 
connection; and a tail pointer identifying a tail of said linked list for said communication 
connection [Boyd, a link list with head pointer and tail pointer 0129; 0132]. 

46. As per claim 40, Brian-Payson-Boyd disclose for each of the outbound ports a 
head pointer identifying a head of said linked list for the outbound port; and a tail pointer 
identifying a tail of said linked list for the outbound port [Boyd, a link list with head 
pointer and tail pointer 01 29; 01 32]. 

47. As per claim 41 , Brian-Payson-Boyd disclose for each outbound queue of each 
of the outbound ports a head pointer identifying a head of said linked list for the 
outbound queue; and a tail pointer identifying a tail of said linked list for the outbound 
queue [Boyd, a link list with head pointer and tail pointer 0129; 0132]. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thong H. Vu whose telephone number is 571-272-3904. 
The examiner can normally be reached on 6:00-3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynn Feild can be reached on 571-272-2092. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR, 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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